A meta-analysis of randomized, controlled trials of social skills training for schizophrenia was conducted. Outcome measures from 22 studies including 1,521 clients were categorized according to a proximaldistal continuum in relation to the presumed site of action of skills training interventions, with content mastery tests and performance-based measures of skills assumed to be most proximal, community functioning and negative symptoms intermediate, and general symptoms and relapse most distal. Results reveal a large weighted mean effect size for content-mastery exams (d ϭ 1.20), a moderate mean effect size for performance-based measures of social and daily living skills (d ϭ 0.52), moderate mean effect sizes for community functioning (d ϭ 0.52) and negative symptoms (d ϭ 0.40), and small mean effect sizes for other symptoms (d ϭ 0.15) and relapse (d ϭ 0.23). These results support the efficacy of social skills training for improving psychosocial functioning in schizophrenia.
Poor psychosocial functioning is one of the defining characteristics of schizophrenia (American Psychiatric Association, 1994) . A wealth of evidence shows that impaired social skills in occupational, social, and recreational situations are strongly related to worse psychosocial adjustment in clients with schizophrenia (Bellack, Morrison, Wixted, & Mueser & Bellack, 1998) . Furthermore, impairments in social skill often predate the onset of schizophrenia (Hans, Auerbach, Asarnow, Styr, & Marcus, 2000) , are present at the first episode (Addington, Saeddi, & Addington, 2006) , are stable over time in the absence of psychosocial treatment (Mueser, Bellack, Douglas, & Morrison, 1991) , and persist into senescence (Patterson, Goldman, McKibben, Davidson, & Jeste, 2001) .
Over the past 35 years, a variety of social skills training (SST) approaches have been developed to address impairments in social skills. Although skills training programs vary widely in content, duration, and the setting where they are implemented, they share a common set of strategies for teaching new skills based on social learning theory (Bandura, 1969) , including goal setting, role modeling, behavioral rehearsal, positive reinforcement, corrective feedback, and homework assignments to help promote generalization to the community. Several narrative reviews of research on SST for schizophrenia have been recently published (e.g., Bellack, 2004; Kopelowicz, Liberman, & Zarate, 2006 ) but they have not included quantitative meta-analyses of the literature permitting direct comparisons of results across studies.
Two comprehensive meta-analyses of the SST literature in schizophrenia (Benton & Schroeder, 1990 ) and severe mental illness (Dilk & Bond, 1996) were published over 10 years ago. Results of Benton and Schroeder's (1990) meta-analysis were relatively optimistic, with the authors concluding that effects of SST were large for specific behavioral measures of social skill and for self-reported social anxiety and assertiveness but smaller for measures of community functioning and symptoms. Similarly, Dilk and Bond (1996) reported large effect size changes for behavioral outcomes directly related to the focus of the SST interventions, such as assertiveness and interpersonal skill, but much smaller effects for improved instrumental role functioning or independent living. However, the authors also identified several significant limitations in research on SST extant at that time, noting that the majority of studies had been conducted in inpatient settings, with largely White, male populations and with training that tended to be brief in duration with limited follow-up.
Two more recent meta-analysis including only randomized controlled-studies have provided conflicting findings regarding the effectiveness of SST. In one meta-analysis, with only nine studies, Pilling et al. (2002) reported even less sanguine findings, concluding that when only randomized, controlled trials (RCTs) of SST were included there was little evidence of benefit on any outcomes. The results of this meta-analysis have been challenged on the basis of the authors' methods for combining results from studies using very different types of outcome measures (i.e., social skills assessments and social functioning in the community) and overlooking salutary effects of SST that may have been obscured by active, therapeutic control conditions (see Mueser & Penn, 2004) . More recently, Pfammatter, Junghan, and Brenner (2006) investigated the effects of 19 RCTs of SST on measures skills acquisition, assertiveness, social functioning, and general psychopathology. Results from this analysis yielded large effects of SST on skills acquisition, with smaller, but significant, effects on assertiveness, social functioning, and general psychopathology. The conflicting conclusions of the meta-analyses of Benton and Schroeder (1990) , Dilk and Bond (1996) , Pilling et al. (2002) , and Pfammatter et al. (2006) , as well as additional RCTs conducted in recent years, suggest the time is ripe for a new meta-analysis of research on SST.
The goal of the current meta-analysis was to build on previous meta-analyses by (a) including only RCTs of SST; (b) including only studies with samples in which the majority of clients had diagnoses of schizophrenia or schizoaffective disorder; (c) investigating the impact of training variables (i.e., duration of SST program), experimental design issues (i.e., active vs. treatment-asusual [TAU] control conditions), and participant characteristics on observed outcomes; and (d) categorizing and evaluating outcome measures on a continuum of hypothesized proximal versus distal effects of SST, as illustrated in Figure 1 . Specifically, on the basis of the theory of how SST works , we expected that the impact of SST would be strongest on measures of content mastery of skills targeted by SST, followed by capacitybased measures of social and everyday life skills (e.g., role play tests), followed by measures of psychosocial functioning (e.g., social relationships, community adjustment) and negative symptoms. According to the stress-vulnerability model Zubin & Spring, 1977) , coping skills (including social skills) and social support are hypothesized to reduce the effects of stress on exacerbating psychotic symptoms; thus, SST was expected to have the smallest effect on the most distal outcomes of other (nonnegative) symptoms and relapse. We anticipated that the impact of SST on negative symptoms would fall between its effects on psychosocial functioning and other symptoms because measures of negative symptoms typically include some, but not all, items related to social adjustment. For example, the Scale for the Assessment of Negative Symptoms (Andreasen, 1984) and the Positive and Negative Syndrome Scale (Kay, Opler, & Fiszbein, 1987) both contain items related to flattening of affect (i.e., not psychosocial functioning), whereas the Scale for the Assessment of Negative Symptoms also includes items related to social anhedonia, inpersistence at work or school, and poor personal hygiene, and the Positive and Negative Syndrome Scale also contains items related to active and passive social withdrawal.
Method

Search Strategy
Articles included in the meta-analysis were identified through a computer-based PsycINFO (American Psychological Association, 2000) search conducted from the beginning of this database (1887) to 2007. We conducted the search using the following keywords: severe mental illness, schizophrenia, social skills training, skills training, and workplace skills training. We completed a parallel search using the same keywords with the MEDLINE (National Library of Medicine, 1994) database from 1966 to 2007. The reference sections of articles located from both searches were studied for relevant citations.
Inclusion Criteria
Consistent with previous meta-analyses in this research area (e.g., Benton & Schroeder, 1990) , for an intervention to be defined as SST, it needed to include the following core behavioral techniques: instructions on the skill, live or taped modeling or role-play rehearsal, and positive and corrective feedback. Because a sufficient number of controlled studies of SST have been conducted at this point, in contrast to the earlier meta-analyses of SST (Benton & Schroeder, 1990; Dilk & Bond, 1996) , we restricted our review to RCTs. Studies must have included a sample with at least a majority of clients with a diagnosis of schizophrenia or schizoaffective disorder. We excluded studies that included SST as one element of a broad array of interventions (e.g., Falloon et al., 2004; Thorup et al., 2005) because it was not possible to disentangle the effects of SST from other treatment components. We also excluded studies that (a) included family rather than client-focused approaches to SST (e.g., Kopelowicz, Zarate, Gonzalez Smith, Mintz, & Liberman, 2003) , (b) compared two forms of SST with one another (Glynn et al., 2002), or (c) represented pilot data from subsequently published studies (e.g., McQuaid et al., 2000) or clearly represented data duplicated from a published article already Figure 1 . Organization of outcome measures for the meta-analysis reflecting proximity to the target of social-skills intervention. Larger effects on measures more proximal to the intervention are presumed.
included in the meta-analysis (e.g., Lukoff, Wallace, Liberman, & Burke, 1986; Wallace & Liberman, 1985) .
Statistical Analysis
Analyses were conducted according to procedures suggested by Rosenthal (1986) and Hedges and Olkin (1985) . DSTAT Version 1.11 (Johnson, 1993) was used to calculate effect sizes and to carry out subsequent homogeneity and moderator variable analyses. The dependent measures were organized into five categories according to a proximal-distal continuum (see Figure 1 ): (1) measures of content mastery of skills training modules (proximal), (2) performance-based measures of social or functional skills capacity thought to mediate functional outcomes (proximal mediational), (3) measures of psychosocial functioning (intermediate), (4) The unit of analysis in a meta-analysis is the effect size (d). For purposes of the present study, the d score was defined as the difference between intervention type (i.e., treatment vs. control) at termination of training, or the difference between intervention type (i.e., treatment vs. control) in pre-post training change within each study or comparison, expressed in standard deviation units. We converted study statistics to d using formulas provided by Glass (1977) . We used the pooled standard deviation using the formula of Rosenthal (1994) . Because of the potential for inflated withingroup effects relative to between-groups comparisons (Lipsey & Wilson, 1993) , we did not compare within-group pre-to posttreatment change. Instead, effect sizes comparing experimental to control conditions were calculated for each study for either posttraining scores or for differences between groups in change from pre-to posttesting (M post or change exp Ϫ M post or change control / SD pooled across groups) , depending how data were presented in the study. Potential bias is introduced with the computation of effect sizes from between-groups differences in pre-post testing change, as change scores typically have lower variance than pre-or posttraining scores alone, thus possibly exaggerating the observed effect size for these studies. To ensure that the combination of effect sizes computed from cross-sectional posttraining and prepost training change scores did not bias results of our metaanalysis, for each outcome domain we calculated the mean d for all studies and then the mean d for only "unbiased" cross-sectional studies to address any possible systematic bias. One identified study (Chien et al., 2003) did not present data from measures that fit into one of the five domains of outcome selected for this study and, thus, was excluded from the analysis. For studies with multiple measures in the same outcome domain, we selected the measure within that domain with the smallest effect size. Nonsignificant results lacking supporting statistical information were coded as an effect size of zero (Glass, McGaw, & Smith, 1981) . By expressing effect size in standard deviation units, we were able to make a direct comparison of outcomes across studies. Effects were categorized as small (0.2), medium (0.5) or large (0.8 or greater; Cohen, 1977) .
Each analysis was conducted in several steps. First, we derived Hedges's g for each study using raw means and standard deviations, as well as t, F, or p statistics reported in the individual study (Hedges & Olkin, 1985; Rosenthal, 1994) . Although Hedges's g is an estimate of effect size, the g statistic is known to overestimate the population effect size when sample sizes are small (Rosenthal, 1994) . To correct for this bias, we subsequently transformed Hedges's g into an unbiased measure of effect size, Cohen's d (Hedges, 1981; Hedges & Olkin, 1985) . We thereafter combined individual values of d across studies and weighted them according to their variance using a fixedeffects model. We analyzed potential differences in effect size between studies using the method of Hedges and Olkin (1985) . This procedure computes mean weighted effect sizes and 95% confidence intervals (CIs) for each variable subset and allows for the testing of the influence of each individual factor on the overall results using the Q statistic. The test for heterogeneity Q T is based on the sum of squares of the individual effect sizes around the mean when each square is weighted by the inverse of the estimated variance of the effect size. Q has an asymptotic chi-square distribution and is analogous to the analysis of variance. Studies were evaluated for within-group differences (Q W ) and between-groups differences (Q B ) following the same model.
To address the "file-drawer" or publication bias problem in meta-analytic investigations in which null results from a study are presumed to be less likely published than results showing expected differences between treatment groups, we calculated a fail-safe N for each class of outcome variable by the method of Orwin (1983) . This measure provides an estimate of the number of studies with null results that would be needed to reduce the obtained mean effect size to a nonsignificant level. In the absence of a universally accepted significance level for effect sizes, an effect size of .20 was considered nonsignificant (Orwin, 1983) .
Moderator Variable Analysis
Sample characteristics of mean age, mean duration of illness, in versus outpatient status, and treatment and design characteristics of duration of social-skills treatment in both weeks and hours, treatment intensity (hours per week), and active versus TAU controls were selected as moderator variables. Although we only included studies in this meta-analysis of the highest design quality (RCTs), even within this carefully selected group, distinctions in design quality could be made. We differentiated design quality of selected studies on the basis of ratings of three elements that related to the validity of each study: (1) use of raters blind to the condition of the participants, (2) establishment of interrater reliability on outcome measures, and (3) formal measures of treatment fidelity. Each study received a score of "1" (included none of these aspects of design quality), "2" (included one of these measures of design quality), "3" (included two of these measures of design quality), or "4" (included all three of these aspects of design quality).
Continuous data (i.e., age, duration of illness, weeks and hours of SST, and intensity) were analyzed with a continuous model (Rosenthal, 1986 ) with a Z test for significance of model fit. Group comparisons were made for categorical moderator variables (e.g., inpatient vs. outpatient). In these comparisons, analysis of variance type summary values were estimated for the group effect. Analyses were only applied to those outcome domains represented in at least five RCTs. Significance tests for these analyses were two-tailed, and p was set at .05.
Results
Study Characteristics
As can be seen in Table 1 , a total of 23 randomized, controlled studies were identified including 1,599 clients, with a range of sample sizes from 16 to 240 participants (M ϭ 69.5 participants, SD ϭ 46.2). For studies that reported sex of participants, 71% of all participants were male. A majority of the studies were conducted with outpatients (63%), and with the exception of three studies, consisted of older clients who had been ill for a mean duration of 16.7 years (SD ϭ 6.2; 11 studies). For the 19 studies that reported mean age, age across study samples was 37.7 years (SD ϭ 6.9), whereas mean education from the eight studies that reported these data was 12.5 years (SD ϭ 0.8). The majority of studies included exclusively schizophrenia-schizoaffective disorder samples (87%). Only five studies (23%) included clients with diagnoses confirmed by structured clinical interviews, and only nine studies (39%) reported a formal mechanism for ascertaining treatment fidelity. Eleven studies (48%) explicitly used ratings of outcomes by staff blind to the clients' treatment condition. Duration of treatment ranged widely from a minimum of 8 hr to a maximum of 312 hr of training (M ϭ 67.2 hr, SD ϭ 75.4) occurring over 2-104 weeks (M ϭ 19.3 weeks, SD ϭ 22.7).
In terms of interventions, eight studies (33%) focused primarily on social interaction skills, with some of these studies including an explicit social perception training component (e.g., Hogarty et al., 1986 Hogarty et al., , 1991 . Five studies (23%) focused on medication and/or illness self-management skills, four studies (18%) focused on training for community reentry following a hospitalization for acute symptoms, three studies (13%) focused on workplace social skills, two studies (9%) focused primarily on learning functional activities-of-daily-living, and one study (4%) integrated explicit cognitive-behavioral strategies in an attempt to enhance behavioral acquisition of social skills. Control conditions in most studies (76%) included active interventions, with the remainder using TAU as a control condition.
Effects of SST on Proximal Measures of Content Mastery
The results of the meta-analysis are presented in Table 2 . Of the 23 RCTs identified, 7 provided data on assessments of content mastery of skills taught in the various SST interventions. These measures typically included paper-and-pencil or interview-based measures of knowledge acquisition, and in one case (Kopelowicz, Wallace, & Zarate, 1998 ) structured role plays closely linked to the relevant training program. The weighted mean effect size was very large (1.20), with a 95% CI of 0.96 -1.43. As this CI does not include zero it can be considered to be significant, and the lack of heterogeneity suggests that the group of studies share a common effect size. The fail-safe N showing that 5 times the number of identified studies in the literature, all reporting negative results, would be necessary to reduce this finding to a null effect indicates it is highly stable.
Effect of SST on Performance-Based Measures of Social and Daily Living Skills
Seven studies provided data on performance-based social and daily living skills, usually collected through the use of role-play tests of simulated social interactions. Four studies focused solely on social skills, whereas one included performance-based measures of activities of daily living only. The other two studies included a combination of these measures. The weighted mean effect size was moderate and significant (d ϭ 0.52; 95% CI ϭ 0.34, 0.71). There was also significant heterogeneity in overall effect sizes between studies, suggesting that these studies did not share a common effect. Analysis of client characteristics indicated that SST had stronger effects on younger samples (Z ϭ Ϫ3.78, p Ͻ .0005). Inpatient (compared with outpatient) sample studies had a larger weighted mean effect size at a trend level (d 1 ϭ 0.82 vs. d 2 ϭ 0.42; Q B [1] ϭ 3.5, p Ͻ .06). From a design perspective, those studies that compared SST to a TAU control had significantly larger effects than those comparing SST to an active control condition (d 1 ϭ 0.87 vs. d 2 ϭ 0.09; Q B [1] ϭ 16.4, p Ͻ .0005), and from a treatment perspective, paradoxically, SST programs with a shorter duration in weeks and of less intensity produced a greater weighted mean effect size than longer duration programs of greater intensity (Z ϭ Ϫ4.31, p Ͻ .0001; and Z ϭ Ϫ2.92, p Ͻ .005, respectively).
Effect of SST on Measures of Community and Institutional Functioning
Seven studies provided measures of community or institutional functioning. Results revealed a moderate and significant mean effect size (d ϭ 0.52; 95% CI ϭ 0.31, 0.73) of SST that was stable across studies.
Effect of SST on Psychiatric Symptoms and Relapse
Six studies investigated negative symptoms directly. Results of these studies revealed a moderate mean weighted effect size (d ϭ 0.40; 95% CI ϭ 0.19, 0.61) that was unstable. Moderator variable analysis revealed that a younger age predicted a larger effect size improvement in negative symptoms at a trend level (Z ϭ Ϫ1.85, p Ͻ .065). Studies of greater design quality showed smaller effects than those of worse quality (d 1 ϭ Ϫ0.07 vs.
Ten studies provided data on overall symptoms. The effect size for overall symptoms was small (d ϭ 0.15), stable, and nonsignificant insofar as the 95% CI included zero (Ϫ0.01, 0.31). Nine studies included measures of relapse, defined variously as either hospital readmission, an increase in psychotic symptoms, or a suicide attempt. Relapse was assessed during different time intervals in different studies. In three studies relapse was assessed a year after termination of treatment, in two studies it was assessed during a year of treatment, in one study it was assessed during the 6 months of treatment, in one study it was assessed 6 months after treatment, and in one study it was assessed during 4.5 months of treatment and 6 months of follow-up (in the last of the nine studies, the follow-up period was not defined). The mean weighted effect size was small, stable, and statistically significant (d ϭ 0.23; 95% CI ϭ 0.04, 0.41).
Discussion
The results of this meta-analysis were consistent with the hypothesis that the impact of SST is strongest on those outcome domains believed to be most proximal to the intervention and weakest on the most distal domains. In fact, the magnitude of the average effect sizes for the different outcome domains corresponded to our hypothesized ordering of those domains along a proximal-distal continuum (see Figure 1) , with the effects strongest on content mastery of skills directly taught in SST (d ϭ 1.20), followed by performance-based measures of social and independent living skill (d ϭ 0.52), psychosocial functioning (d ϭ 0.52), and then negative symptoms (d ϭ 0.40). The effects of SST were weakest on the most distal outcome measures of relapse (d ϭ 0.23) and other (nonnegative) symptoms (d ϭ 0.15), with only the last outcome domain (other symptoms) not being statistically significant. This pattern of findings highlights the utility of categorizing the various targeted domains of a treatment on the basis of their proximity to the intervention's presumed mechanism of action (Brenner, Curbow, & Legro, 1995) and organizing the analysis of those domains accordingly.
Although the primary rationale for SST in schizophrenia is to improve psychosocial functioning, despite decades of research there has continued to be debate about whether SST is effective at achieving this goal. Narrative reviews have tended to find support for the efficacy of SST (Bellack, 2004; Kopelowicz et al., 2006) , but prior meta-analyses have questioned its impact on functioning (Benton & Schroeder, 1990; Dilk & Bond, 1996; Pilling et al., 2002) . This has led to conflicting recommendations about the role of SST in the treatment of schizophrenia, with skills training endorsed by the Patient Outcomes Research Team in the United States (Lehman & Steinwachs, 1998) but not by the National Institute for Clinical Excellence in Great Britain (National Collaborating Centre for Mental Health, 2003) . Because of the growing body of research on SST, the present review was able to include more studies and therefore to shed light on this question. The average effect size of SST on psychosocial functioning was highly significant, in the moderate range, and consistent across studies. This result supports the utility of SST for improving functional outcomes, such as social adjustment and independent living. The inclusion of studies of only the highest design quality (RCTs), along with the computation of effect sizes for SST against active psychosocial control therapies in a majority of studies, highlights the robustness of these findings. Furthermore, SST also had a moderate average effect size on improving negative symptoms, which are strongly associated with impaired psychosocial functioning in schizophrenia Sayers, Curran, & Mueser, 1996) . Taken together, these findings show strong evidence for the generalization of SST interventions from the training environment to the more complex spheres of everyday functioning.
It is of note that the magnitude of the mean effect size for performance-based measures of social skill (0.52) was identical to that of actual measures of community and institutional functioning (0.52), despite the hypothesis that social skill mediates psychosocial functioning and was thought to be more proximal to the effects of SST interventions, and thus expected to show larger effects. These findings are intriguing. One possible explanation is that SST may serve to behaviorally activate the use of social skills in appropriate situations in some clients who already have the skills in their repertoire but ordinarily fail to use them. The practical focus of SST on helping clients achieve personal goals through practicing effective behaviors, combined with abundant social reinforcement, may bolster the self-efficacy (Pratt, Mueser, Smith, & Lu, 2005) and willingness to use existing skills in some clients. It is also possible that role-play tests are a direct indicator of psychosocial functioning, rather than just a measure of social skill. Role-play tests are strongly related to psychosocial functioning in schizophrenia (Bellack, Brown, & Thomas-Lohrman, 2006; Bellack, Morrison, Mueser, Wade, & Sayers, 1990) . Lastly, role-play tests may be providing an indirect measure of motivation and effort, rather than social skill per se, and perhaps it is improvements in these functions that are mediating improved psychosocial functioning. More research is needed aimed at understanding how SST improves psychosocial functioning and the role of skill acquisition in contributing to functional gains.
Although SST had significant and moderate-sized effects on community or institutional functioning and negative symptoms, its effects were small on other psychiatric symptoms and relapsedomains presumed to be the most distal from the effects of the intervention. The limited effect of SST on relapses and symptom severity may reflect the multidetermined nature of these disease domains. Improved social skills are hypothesized to reduce symptoms and relapses through improved coping and social support . However, numerous other factors are also know to affect symptoms and relapses-such as medication nonadherence (Chen et al., 2005) , substance abuse (Drake & Brunette, 1998) , and emotionally charged family relationships (Butzlaff & Hooley, 1998) -diluting the potential impact of improved social skills alone for reducing psychopathology and risk of relapse.
Moderator analyses indicated that that the observed effects of SST on negative symptoms were greatly reduced in studies of higher design quality and that study samples that included younger clients were more likely to show improvement in negative symptoms than older samples at a trend level. The effects of study design quality suggest that additional RCTs of SST utilizing blinded assessment, interrater reliability training for selected outcome measures, and formalized assessment of intervention fidelity are necessary to assess whether there are true effects of SST on negative symptoms. It is unclear whether the poorer response in negative symptoms for older clients reflects a characteristic of the sample or the degree to which SST programs fail to address the needs of older clients. If the latter, this finding would emphasize the importance of developing novel SST programs that address the needs and negative symptoms of older clients (Pratt, Van Critters, Mueser, & Bartels, in press) .
With respect to performance-based measures of social and everyday living skills, moderator variable analyses revealed that younger sample age, comparison to a nonactive control condition, inpatient status (at a trend level), and, paradoxically, shorter duration and intensity of training produced larger effects. It is possible that shorter interventions, by targeting a more restricted range of social skills, may have produced a more concentrated effect on measures of outcome closely linked to the intervention. It is of note that for studies included in this analysis, shorter treatment duration was associated with inpatient status, making it unclear whether illness acuity, duration of intervention, or an interaction of these factors influenced observed effect sizes. It is also possible that larger effects with shorter treatment durations could reflect an artifact of including two studies with highly atypical treatment duration (4 weeks of SST treatment). One relative with whom they were living for one of the past 3 months rated "high" for expressed emotion.
Training in interpersonal problem-solving focused on "sending," "receiving," and "processing" skills. The importance of these moderator variable findings is unclear, however, in light of the lack of moderator effects on the more critical outcome of psychosocial functioning. For example, the findings indicated that younger, more acute clients show a greater response to SST on performance tests of skills and daily living capacity. If performance-based measures of social skill are actually more sensitive indicators of psychosocial functioning than currently available measures of such functioning, these findings could point to the need to tailor new SST interventions to the characteristics of those clients who improve the least from SST (e.g., older clients). On the other hand, if measures of psychosocial functioning are more valid indicators of this domain than performancebased tests, these moderator effects may be of more theoretical than clinical significance.
It is important to note that our meta-analysis included effect sizes computed from both raw, between-groups posttraining scores, and between-groups pre-to posttraining change scores. Effect sizes computed from change scores may exaggerate observed effects, as the variance associated with these scores is typically less than the raw scores from which they are derived. Removal of effect sizes that were potentially biased in this manner, however, had little effect on the mean d value for each outcome domain (see Table 2 ).
Several caveats to the current findings should be noted. First, the overall sample of 22 RCTs of SST was small, and the number of studies with data for each of the outcome domains was even smaller. Thus, as the number of RCTs of skills training grows in the future, the findings of this meta-analysis will require replication. Second, the vast majority of studies included in this metaanalysis failed to report crucial sample information, such as age of illness onset (15 of 23) and dosage and/or type of medication (15 of 23), limiting the number of variables that could be investigated in this analysis and suggesting that some variables that may have had an impact on SST effects remain to be explored. Third, some of the moderator variable analyses included a very small numbers of studies (e.g., only three of the seven SST studies included clinic-based measures of functional capacity reported sample duration of illness), making the power to detect some relationships limited. Fourth, as is common to all meta-analyses, it is unknown the degree to which our findings may represent publication bias. Inclusion of unpublished negative findings would affect our overall results, and their absence may have led us to overestimate our reported effect sizes.
In summary, with respect to other meta-analyses of RCTs of SST, our findings are quite consistent with those of Pfammatter et al. (2006) , who found large effects on skill measures more proximal to the locus of SST interventions, and smaller, but significant, effects on more distal measures of social functioning and general psychopathology. Our findings are discrepant from the largely negative results reported by Pilling et al. (2002) . The larger number of studies included in the current analysis (22 vs. 9), coupled with Pilling et al.'s grouping of outcome measures that varied with respect to their proximity to the locus of SST treatments, most likely accounts for this difference.
The results of this meta-analysis suggest several avenues for future study. First, it remains unclear to what degree clients with later onset of illness and better premorbid skill will benefit from SST interventions aimed at helping them rehearse previously acquired skills as compared to clients with an earlier age of onset and for whom skills are acquired for the first time. Studies that stratify clients according to early versus late age of onset, or lower versus higher premorbid functioning, could address this question. Second, many of the studies in this meta-analysis include outcome measures from only one or two outcome domains. Including measures from a variety of outcome domains differing in their proximity to the locus of the SST intervention will provide greater clarity regarding the effects of this intervention. Third, there is evidence that neurocognitive deficits in attention, memory, and problem solving may be evident in as many as 70% of clients with schizophrenia (Palmer, Heaton, Kuck, & Braff, 1997) and can affect the likelihood of benefit from SST interventions (Mueser, Bellack, Douglas, & Wade, 1991) . In recent years a variety of novel behavioral approaches for treatment of cognitive deficits in people with schizophrenia have been developed and manualized, and initial findings have been promising (for a review, see McGurk, Twamley, Sitzer, McHugo, & Mueser, 2007) . Thus, combined treatment of neurocognitive deficits and SST may be a fruitful avenue of future research for enhancing the effects of SST in this population. Last, the number of RCTs, including follow-up data after cessation of skills training, was too small to compute meaningful mean effect sizes. Given the time and effort-intensive nature of SST, understanding the durability of treatment effects and the potential necessity of booster sessions will be crucial in maximizing its benefit.
